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Abstract 
Objective: We sought to determine whether depressive symptoms are associated with attempting 
to lose weight and engaging in weight loss behaviors in a large, diverse sample of adults 
representative of the U.S. population.  
Methods: Respondents were 23,106 adults, free of cardiovascular disease and diabetes, who 
participated in the 2005-2014 years of the National Health and Nutrition Examination Survey 
(NHANES). Depressive symptoms were measured using the Patient Health Questionnaire-9 
(PHQ-9), and weight loss variables were obtained from a Weight History Questionnaire. 
Results: PHQ-9 total was not associated with attempting to lose weight in the past year 
(OR=1.03, 95%CI=1.00-1.06, p=.074; n=23,106). Among respondents who attempted to lose 
weight (n=9,582), PHQ-9 total was associated with a lower odds of exercising (OR=0.84, 
95%CI=0.79-0.89, p<.001) and a greater odds of skipping meals (OR=1.31, 95%CI=1.22-1.41, 
p<.001), eating diet foods/products (OR=1.16, 95%CI=1.08-1.24, p<.001), eating less food 
(OR=1.09, 95%CI=1.04-1.15, p<.001), taking non-prescription supplements (OR=1.31, 
95%CI=1.23-1.41, p<.001), taking prescription diet pills (OR=1.28, 95%CI=1.10-1.49, p=.001), 
and taking laxatives/vomiting (OR=1.55, 95%CI=1.28-1.88, p<.001).  
Conclusions: Although depressive symptoms were not associated with attempting to lose weight 
in the past year, adults who attempted to lose weight tended to employ potentially 
ineffective/unhealthy weight loss behaviors and avoid effective behaviors. This pattern of 
behaviors may be another mechanism that explains the excess risk of obesity in depressed adults 
and may be a modifiable target for future interventions. Given the cross-sectional nature of this 
study, reverse causality is a possibility. Future studies should investigate the prospective 
associations between depressive symptoms and weight loss behaviors.  
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1. Introduction 
A meta-analysis of prospective studies indicates that depression is a risk factor for 
obesity.
1
 The depression-to-obesity relationship has been observed among various age groups,
1
 
in both men and women,
1,2
 and across multiple racial and ethnic groups.
3,4
 Although the exact 
pathways have yet to be elucidated, candidate mechanisms have been proposed to explain how 
depression may promote obesity. Candidate biological mechanisms include increased systemic 
inflammation,
5
 hypothalamic-pituitary-adrenal axis dysregulation,
6
 and metabolic dysfunction,
7
 
and candidate behavioral mechanisms include emotional eating,
8
 disordered eating,
9
 
consumption of calorie dense foods,
10
 physical inactivity,
11
 and psychotropic medication use.
12
 
Another candidate behavioral mechanism that has received limited attention is engaging 
in ineffective weight loss behaviors. While evidence indicates that depressed people are less 
likely to be adherent to medical recommendations pertaining to weight loss
13
 and depression is a 
risk factor for the development of eating disorder pathology,
14,15
 few studies have examined 
whether depression is associated with the likelihood of using effective or ineffective weight loss 
behaviors. Behaviors known to effectively promote weight loss include reducing calorie or fat 
intake, eating less food, reducing sweet consumption, increasing physical activity, and self-
monitoring weight and food intake.
16-18
 In contrast, ineffective or unhealthy weight loss 
behaviors include skipping meals, fasting, consuming certain “fad diet” food products, taking 
diet pills, using laxatives, purging, and smoking.
16,18,19
  
Elevated depressive symptoms have been inversely associated with physical activity, an 
effective weight loss behavior.
20,21
 Moreover, elevated depressive symptoms have been 
positively associated with engaging in some ineffective weight loss behaviors.
19,22,23
  For 
instance, in a sample of 404 undergraduate students with overweight or obesity, elevated 
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depressive symptoms were related to engaging in one or more unhealthy weight loss behaviors.
23
 
In another study involving 106 children and adolescents, depressive symptoms were found to 
partially mediate the positive relationship between perception of overweight and number of 
unhealthy weight loss behaviors.
19
 Associations between depressive symptoms and weight loss 
behaviors vary by gender. In a sample of 198 undergraduate students, women with higher 
depressive symptoms used fewer healthy weight loss behaviors (e.g., eating fruits and 
vegetables) and more unhealthy weight loss behaviors (e.g., skipping meals) than nondepressed 
women.
22
 Depressive symptoms were not related to use of healthy or unhealthy weight loss 
behaviors in men.   
To date, no study has examined the associations of depressive symptoms with effective 
and ineffective weight loss behaviors in a sample of adults representative of the U.S. population. 
Accordingly, the present study’s objectives were: (1) to determine whether depressive symptom 
severity is associated with attempting to lose weight in the past year in a large, diverse, and 
representative sample of U.S. adults; (2) to determine whether depressive symptom severity is 
related to specific weight loss behaviors among adults who attempted to lose weight in the past 
year; and (3) to explore gender and race/ethnicity as moderators of depressive symptoms-weight 
loss behaviors relationships. It is important to examine these moderators because (a) the 
depression-obesity association may vary by gender and race/ethnicity (i.e., the relationship may 
be stronger among women
24
 and non-Hispanic whites
24,25
), and (b) although rates of obesity are 
highest among African American women,
25
 concern regarding weight status is lowest in this 
group,
26-28
 potentially contributing to lesser engagement in weight management behaviors. These 
aims were achieved by examining data collected as part of the National Health and Nutrition 
Examination Survey (NHANES) 2005-2014, which contains measures of depressive symptoms 
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and weight loss behaviors. Identifying the weight loss behaviors of depressed adults will inform 
mechanistic models of the depression-to-future-obesity relationship and will help to identify 
modifiable targets for interventions designed to prevent or manage depression’s contribution to 
obesity. 
2. Materials and Methods 
This study examined cross-sectional data from the 2005-2014 years of NHANES, a 
survey conducted by the National Center for Health Statistics of the Centers for Disease Control 
and Prevention examining the health and nutritional status of the U.S. population. Data were 
collected from a sample representative of the civilian, non-institutionalized U.S. population.  
Those who were selected to participate were first interviewed in their homes by trained 
NHANES personnel. One to two weeks later, respondents traveled to a Mobile Examination 
Center (MEC), where they completed additional interviews and underwent laboratory and 
examination assessments. Our archival study was approved by the institutional review board at 
Indiana University-Purdue University Indianapolis (IUPUI). Detailed information regarding the 
study design is provided elsewhere (www.cdc.gov/nchs/nhanes.htm).  
From the total sample of 50,965 respondents for the 2005-2014 survey years, we selected 
all respondents 18 years and older (n=30,295). To obtain a generally healthy sample and 
minimize the influence of potential confounders, we applied our exclusion criteria. First, we 
excluded respondents with cardiovascular disease or diabetes (n=5,543) to ensure that observed 
relationships between depression and weight loss behaviors were not driven by these medical 
conditions, as both conditions have independent relationships with depression
29,30
 and involve 
specific dietary or physical activity recommendations.
31,32
 Both cardiovascular disease and 
diabetes were measured via a self-report item asking, “Has a doctor or other health professional 
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ever told you that you had [medical condition]?” Second, we excluded those with a body mass 
index (BMI) potentially indicative of anorexia nervosa (<17.5 kg/m
2
) (n=202). Including those 
with anorexia would artificially inflate the association between depression and unhealthy weight 
loss behaviors, as depression is common in adults with anorexia and anorexia is characterized by 
the use of unhealthy weight loss behaviors.
33
 Third, we excluded those who were pregnant at the 
time of assessment due to the influence of pregnancy on depression, body weight, and weight-
related behaviors (n=598).
34
 Fourth, we excluded those who did not attend the MEC assessment 
(n=846) because the MEC sample weight variable was used in the analyses. Applying these 
exclusions yielded Sample #1 of 23,106 adults. We further selected respondents who answered 
“yes” to the tried to lose weight item to establish Sample #2 of 9,582 respondents with a past-
year weight loss attempt. Sample characteristics are shown in Table 1. 
2.1  Depressive Symptom Severity 
The Patient Health Questionnaire-9 (PHQ-9)
35
 was administered by NHANES personnel 
during the MEC interviews. Respondents indicated the frequency, on a 0-3 scale, with which 
they experienced nine symptoms of depression over the past two weeks. Total scores range from 
0 to 27, and scores ≥10 represent clinically significant depressive symptoms.35 The PHQ-9 has 
high internal consistency and good sensitivity and specificity for identifying major depressive 
disorder in community samples.
35
 We calculated the PHQ-9 total by summing the nine items. We 
additionally computed a dichotomous PHQ-9 variable to identify those with (PHQ-9≥10) or 
without (PHQ-9<10) clinically significant depressive symptoms. 
2.2  Past-Year Weight Loss Attempt and Behaviors 
To create variables for past-year weight loss attempt and behaviors, we used items from 
the Weight History Questionnaire. During the home interview, NHANES personnel asked 
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respondents to self-report their current weight and their weight one year ago. Respondents who 
reported losing ≥10 pounds in the past year were asked, “Was the change in your current weight 
and your weight a year ago because you tried to lose weight?” Respondents who reported losing 
<10 pounds in the past year were asked, “During the past 12 months, have you tried to lose 
weight?” We coded those who answered "yes" to either of these questions – and thus reported 
trying to lose weight in the past year, regardless of weight loss success – as "yes" on our past-
year weight loss attempt variable. All other respondents were coded as "no." 
Respondents with a past-year weight loss attempt were asked two follow-up questions. 
First, they were asked “How did you try to lose weight?” in the past year and were presented 
with a card that listed 18 weight loss behaviors. For all behaviors on the card selected by the 
respondents, we coded them as "yes" on our corresponding past-year weight loss behavior 
variables. For all unselected behaviors, respondents were coded as "no." Second, respondents 
were asked “In the past 12 months, did you seek help from a personal trainer, dietitian, 
nutritionist, doctor, or other health professional?” Those who responded “yes” were coded as 
seeking help from a health professional in the past year, and all others were coded as "no." From 
these two questions, we created 19 past-year weight loss behavior variables (see Figure 1). To 
streamline the presentation of results, we organized the behaviors into categories: dietary, 
physical activity, medication, help seeking, and miscellaneous behaviors. 
2.3  Covariates 
Models included the following covariates: age (years), gender (0=male, 1=female), three 
dummy-coded variables for race/ethnicity, education, and BMI (kg/m
2
). Data for the 
demographic covariates were obtained during the home interviews. The primary NHANES 
race/ethnicity variable has five levels: non-Hispanic White, non-Hispanic Black, Mexican 
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American, Other Hispanic, and Other. Because the counts for the Other and Other Hispanic 
groups were low we combined them into one heterogeneous Other group. We computed three 
dummy-coded variables comparing the non-Hispanic Black (RE1), Mexican American (RE2) 
and the Other group (RE3) groups to the non-Hispanic White reference group. Respondents 
reported their highest level of education, which was coded in the following categories: less than 
9th grade, 9-12th grade with no diploma, high school diploma or GED, some college or 
associates degree, and college graduate or above. BMI was calculated using measurements of 
height and weight obtained during the MEC examination. 
2.4  Data Analyses 
We used multiple imputation to handle missing data for PHQ-9 total (Sample #1 
n=2,468; Sample #2 n=880), BMI (Sample #1 n=266; Sample #2 n=87), education (Sample #1 
n=27; Sample #2 n=3), and the tried to lose weight item (Sample #1 n=50). Specifically, we used 
SAS 9.4 to obtain 20 imputed datasets with 200 burn-in iterations using the PROC MI Fully 
Conditional Specification method.
36
 In the imputation model, we included variables that 
predicted the missingness of the incomplete variables as well as interaction terms to preserve 
potential nonlinear relationships. To account for stratum and cluster effects, we included dummy 
variables for stratum and cluster effects in the imputation.
37
 Following imputation, a series of 
logistic regression models (described below) were fit to each of the imputed datasets using SAS 
PROC SURVEYLOGISTIC. The estimates for the multiply imputed datasets were then 
combined using SAS PROC MIANALYZE.
36
 
To determine whether depressive symptom severity is associated with attempting to lose 
weight in the past year, we fit a logistic regression model for Sample #1. PHQ-9 total (z-scored) 
was entered as the predictor variable, and past-year weight loss attempt was entered as the 
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criterion variable. Covariates were age, gender, three dummy-coded race/ethnicity variables, 
education, and BMI. To illustrate clinical relevance, we re-ran this model replacing the 
continuous PHQ-9 total variable with the dichotomous PHQ-9 variable. 
 To determine whether depressive symptom severity is related to specific weight loss 
behaviors among adults who attempted to lose weight in the past year, we ran a series of logistic 
regression models for Sample #2. Separate models were constructed for each of the 19 weight 
loss behavior variables. For each model, the PHQ-9 total (z-scored) was entered as the predictor 
variable, and the selected weight loss behavior variable was entered as the criterion variable. 
Covariates in all models were age, gender, three dummy-coded race/ethnicity variables, 
education, and BMI. We adjusted for multiple comparisons using the Holm-Bonferroni 
approach, which reduces risk of type I error with less risk of over-correction than the Bonferroni 
approach.
38
 To illustrate clinical relevance, we re-ran all models for significant depressive 
symptom-weight loss behavior relationships replacing the continuous PHQ-9 total variable with 
the dichotomous PHQ-9 variable. 
To explore gender and race/ethnicity as moderators of the depressive symptom severity-
weight loss behaviors relationships, we computed two cross-product interaction terms by 
multiplying PHQ-9 total (z-scored) by gender (female vs. male) and race/ethnicity (white vs. 
non-white). To test gender as a moderator, the PHQ-9 x gender interaction term was entered into 
a series of logistic regression models with each of the 19 weight loss behaviors entered 
separately as the criterion variable (Sample #2). Covariates were age, gender, race/ethnicity, 
education, BMI, and PHQ-9 total. A parallel set of analyses was conducted for the PHQ-9 x 
race/ethnicity interaction term. In the presence of significant interactions, we reran the logistic 
regression models after stratifying by gender or race/ethnicity. 
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Note that estimates from the logistic regression analyses were weighted using NHANES 
sampling design variables – i.e., strata, primary sampling using, and MEC sample weights – 
which account for survey design factors including oversampling, survey non-response, and post-
stratification (for further details, see 
www.cdc.gov/nchs/tutorials/nhanes/SurveyDesign/Weighting/intro.htm). Analyses utilizing 
NHANES sampling design variables provide estimates representative of the U.S. civilian 
noninstitutionalized population. 
3. Results 
3.1  Depressive Symptoms and Weight Loss Attempts (Sample #1) 
As is shown in Table 1, the mean age of Sample #1 was 44 years, and 51% were female 
and 44% were non-white. The mean BMI fell in the overweight category. The mean PHQ-9 fell 
in the minimal depression category, although 8% exhibited clinically significant depressive 
symptoms. A logistic regression model revealed that depressive symptoms were not associated 
with attempting to lose weight in the past year, although the p-value fell just short of significance 
(OR=1.03, 95%CI=1.00-1.06, p=.074). Another logistic regression model, entering the 
dichotomous PHQ-9 variable as the predictor variable, indicated that clinically significant 
depressive symptoms were not associated with odds of attempting to lose weight in the past year 
(p=.958). 
3.2  Depressive Symptoms and Weight Loss Behaviors (Sample #2) 
Table 1 shows that the characteristics of Sample #2 were similar to those of Sample #1. 
Notably, there were more women in Sample #2, and the mean BMI fell in the obesity category. 
We ran separate logistic regression models, adjusted for demographic factors and BMI, for each 
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weight loss behavior. Original p-values are reported, but only p-values<.05 after Holm-
Bonferroni adjustment are identified as significant.  
Depressive symptom severity was related to seven of the 19 weight loss behaviors after 
applying the Holm-Bonferroni adjustment (see Figure 1). For the 12 dietary behaviors, a 1-SD 
increase (4.1 points) in PHQ-9 total was associated with a 31% greater odds of skipping meals, a 
16% greater odds of eating diet foods or products, and a 9% greater odds of eating less food. 
PHQ-9 total was not related to the remaining nine dietary behaviors. For the one physical activity 
behavior, a 1-SD increase in PHQ-9 total was associated with a 16% lower odds of exercising. 
For the two medication behaviors, a 1-SD increase in PHQ-9 total was associated with a 31% 
greater odds of taking non-prescription supplements and a 28% greater odds of taking 
prescription diet pills. PHQ-9 total was not related to the two help seeking behaviors. For the two 
miscellaneous behaviors, a 1-SD increase in PHQ-9 total was associated with a 55% greater odds 
of taking laxatives or vomiting but not starting or resuming smoking to lose weight. 
To illustrate clinical relevance of these findings, we re-ran the logistic regression models 
with the dichotomous PHQ-9 variable predicting the seven weight loss behaviors that were 
significantly associated with the continuous PHQ-9 variable (see Table 2). Compared to their 
nondepressed counterparts (PHQ-9<10), respondents with clinically significant depressive 
symptoms (PHQ-9≥10) had an 88% greater odds of skipping meals, a 40% greater odds of eating 
diet foods or products, a 46% greater odds of eating less food, a 35% lower odds of exercising, a 
74% greater odds of taking non-prescription supplements, and a 334% greater odds of taking 
laxatives or vomiting. Although the continuous PHQ-9 score variable was positively associated 
with taking prescription diet pills, having clinically significant depressive symptoms was not 
significantly associated with odds of taking prescription diet pills. However, the magnitude of 
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the odds ratio suggests that low statistical power may be partially responsible for this 
nonsignificant result. 
3.3 Exploratory Analyses: Gender and Race/Ethnicity as Moderators of Depressive 
Symptoms-Weight Loss Behavior Relationships (Sample #2) 
 Moderation by gender was detected for two (13%) of the 19 weight loss behaviors – i.e., 
ate diet foods or products and joined a weight loss program (see Supplemental Table 1). 
Stratified analyses indicated that greater depressive symptom severity is associated with a greater 
odds of eating diet foods and products in men than in women. Although a significant interaction 
was detected for joined a weight loss program, stratified analyses revealed a trend for greater 
depressive symptoms being associated with greater odds of this weight loss behavior in men and 
no relationship in women. 
Moderation by race/ethnicity was detected for three (16%) of the 19 weight loss 
behaviors – i.e., took non-prescription supplements, took laxatives or vomited, and started to 
smoke or resumed smoking (see Supplemental Table 2). Stratified analyses demonstrated that 
greater depressive symptom severity was associated with (1) a greater odds of taking non-
prescription supplements in white than in non-white respondents; (2) a greater odds of taking 
laxatives or vomiting in white than in non-white respondents; and (3) a lower odds of smoking to 
lose weight in white than in non-white respondents. 
4. Discussion 
In a large, diverse sample of adults representative of the U.S. population free of 
cardiovascular disease and diabetes, we found that depressive symptom severity was not 
associated the odds of attempting to lose weight in the past year. However, among adults who 
attempted to lose weight in the past year, those with higher depressive symptoms tended to 
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employ weight loss behaviors likely to be ineffective or unhealthy – namely, skipping meals, 
eating diet foods or products, taking non-prescription supplements, taking prescription diet pills, 
and taking laxatives or vomiting. Moreover, adults with higher depressive symptoms tended not 
to use exercise as a weight loss behavior, which has been shown to be effective in weight 
maintenance and contribute to weight loss at high levels.
17
 Interestingly, depressive symptom 
severity was positively related to one potentially effective weight-loss strategy – eating less food. 
The observed relationships are not trivial in size and are potentially clinically relevant, as results 
largely replicated when examining associations between clinically elevated depressive symptoms 
and weight loss behaviors. Exploratory analyses examining moderators of the depressive 
symptoms-weight loss behavior associations suggest differences in a few of these relationships 
by gender and race/ethnicity. Collectively, the pattern of results suggests that, when adults with 
elevated depressive symptoms attempt to lose weight, they utilize different – and likely less 
effective – behavioral strategies than adults with no or minimal depressive symptoms. Our 
findings raise the possibility that engaging in potentially ineffective or unhealthy weight loss 
behaviors and failing to engage in effective weight loss behaviors may be two additional factors 
that contribute to the elevated risk of obesity of depressed people. However, the possibility of 
reverse causality or the presence of confounding variables should not be overlooked.  
To our knowledge, this study is the first to examine associations between depressive 
symptom severity and multiple weight loss behaviors in a sample of adults representative of the 
U.S. population, which is a significant extension of past findings. Our results are consistent with 
previous studies in smaller samples of children, adolescents, and undergraduate students, which 
indicate that elevated depressive symptoms are associated with more frequent use of unhealthy 
weight loss behaviors.
19,22,23
 Our results are in line with studies that have shown that elevated 
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depressive symptoms are inversely associated with engaging in physical activity
20,21
  and predict 
greater eating disorder pathology.
14,15
 
There are several potential explanations for why elevated depressive symptoms were 
associated with an increased odds of engaging in potentially ineffective or unhealthy weight loss 
behaviors and a decreased odds of engaging in effective weight loss behaviors. First, specific 
depressive symptoms may play a role in the selection of weight loss behaviors. For instance, 
anhedonia and fatigue could promote the selection of weight loss behaviors that require less 
physical effort (e.g., using diet pills and eating diet foods or products) and the avoidance of 
weight loss behaviors that require more physical effort (e.g., exercise). Additionally, those 
experiencing the depressive symptom of appetite disturbance may be more likely to skip meals 
due to decreased hunger. Second, adults with elevated depressive symptoms may use weight loss 
behaviors that require less planning and self-efficacy (e.g., skipping meals or vomiting) and 
avoid behaviors that require more planning and self-efficacy (e.g., exercising). Depression has 
been linked with deficits in executive functioning
39
 and lower self-efficacy.
40-43
 Third, because 
depressed adults have higher rates of healthcare utilization,
44
 those with elevated depressive 
symptoms may be more likely to seek prescription diet medications.  Future studies are needed to 
evaluate these and other potential mechanism underlying the observed relationships.  
Our study has limitations that are worth noting. First, due to the cross-sectional NHANES 
design, we are unable to determine the directionality of the observed associations. We discuss 
our findings in the direction of depressive symptoms leading to the use of certain weight loss 
behaviors; however, reverse causality is a possibility. For instance, engagement in weight loss 
behaviors could lead to elevated depressive symptoms through mechanisms such as low self-
esteem or low satisfaction with weight loss progress, particularly when using ineffective 
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behaviors. Additionally, certain ineffective strategies (e.g., skipping meals, eating less food, and 
using diet pills) could contribute to the development of specific depressive symptoms (e.g., 
fatigue or difficulties with concentration, sleep, and appetite). Moreover, physical activity, even 
at low levels, can buffer against the development of depression.
45
 Future prospective studies are 
needed to examine directionality. Second, we were unable to control for some potentially 
confounding variables, including eating disorders and weight and shape concerns, as these 
variables were not assessed by NHANES. Third, weight loss behaviors were measured via self-
report, which is subject to social desirability and may result in the under-reporting of negatively 
perceived behaviors (e.g., took laxatives/vomited) and over-reporting of positively perceived 
behaviors (e.g., ate less food). Fourth, because the weight loss behaviors were measured as 
yes/no responses to a list of behaviors, we could not examine relationships between depressive 
symptoms and the frequency, duration, or intensity of the weight loss behaviors. Despite these 
limitations, our study also has several important strengths, including a large, diverse sample 
representative of the U.S. population, a strong assessment of depressive symptoms, and the 
simultaneous examination of multiple weight loss behaviors. 
5. Conclusions 
The present results indicate that, although depressive symptoms were not associated with 
attempting to lose weight in the past year, adults who attempted to lose weight tended to employ 
potentially ineffective or unhealthy weight loss behaviors and avoid effective behaviors. Because 
this pattern of behaviors may be yet another mechanism that explains the excess risk of obesity 
in depressed adults, our findings could inform mechanistic models of the depression-to-future-
obesity relationship. Given that this study utilized cross-sectional data and reverse causality is a 
possibility, future prospective studies are needed to examine directionality. In addition, our 
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findings could also help to identify modifiable targets for interventions aimed at preventing or 
managing depression’s contribution to obesity in U.S. adults. Recent clinical trials demonstrate 
that simultaneous and sequential approaches to intervening on depression and weight loss in 
women with obesity result in reductions in body weight and depression.
46-48
 If findings from the 
present study are replicated using prospective data, future interventions could simultaneously 
target depressive symptoms and obesity-related behaviors, with specific treatment modules 
focusing on bolstering the use of effective behaviors and halting the use of ineffective behaviors.  
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Table 1. Characteristics of Respondents  
  
 
 
Sample #1:   
Entire Sample 
Sample #2: 
Subsample with a 
Past-Year Weight 
Loss Attempt 
n = 23,106 n = 9,582 
Age, years, M (SD) 44.3 (18.0) 42.9 (16.5) 
Female, % 50.9 61.2 
Race/Ethnicity 
  
    Non-Hispanic White, % 43.6 44.3 
    Non-Hispanic Black, % 21.2 21.1 
    Mexican American, % 16.6 16.7 
    Other, % 18.6 17.9 
Less than 9th Grade, %
a
 9.0  5.9 
Body Mass Index, kg/m
2
,
 
M (SD)
b
 28.4 (6.6) 30.9 (6.8) 
PHQ-9 Total (range: 0-27), M (SD)
c
 2.9 (4.0) 3.1 (4.1) 
PHQ-9 Total ≥10, %c 7.6 8.1 
Note. PHQ-9=Patient Health Questionnaire-9.  
a 
Based on a reduced sample of 23,079 respondents in Sample #1 and 9,579 respondents in Sample #2 with complete 
data for education. 
b 
Based on a reduced sample of 22,840 respondents in Sample #1 and 9,495 respondents Sample #2 with complete 
data for body mass index. 
c
 Based on a reduced sample of 20,638 respondents in Sample #1 and 8,702 respondents in Sample #2 with complete 
data for the PHQ-9. 
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Table 2. Results of Logistic Regression Models Examining the Relationship 
Between Clinically Significant Depressive Symptoms (PHQ-9 ≥10) and Weight 
Loss Behaviors 
 
OR 
 
95%CI 
 
p-value 
 
 
Lower 
 
Upper 
 Dietary Behaviors 
       
Skipped meals 1.88 
 
1.54 
 
2.30 
 
<.001* 
Ate diet foods or products 1.40 
 
1.03 
 
1.90 
 
0.031* 
Ate less food  1.46 
 
1.22 
 
1.74 
 
<.001* 
  
 
     
Physical Activity Behaviors 
 
 
     
Exercised 0.65 
 
0.54 
 
0.77 
 
<.001* 
  
 
     
Medication Behaviors 
 
 
     
Took non-prescription 
supplements 
1.74 
 
1.29 
 
2.33 
 
<.001* 
Took prescription diet pills 1.79 
 
0.83 
 
3.85 
 
0.135 
  
 
     
Miscellaneous Behaviors 
 
 
     
Took laxatives or vomited 3.34   1.53   7.29   0.002* 
Note: n=9,582. Examined only those weight loss behaviors found to be significantly 
associated with the continuous PHQ-9 score. All models are adjusted for age, gender, 
race/ethnicity, education level, body mass index, and NHANES sampling design. PHQ-
9=Patient Health Questionnaire-9. OR=odds ratio. CI=confidence interval. 
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Dietary Behaviors 
Skipped meals (n = 1,577, 16.5%) 
Ate diet foods or products (n = 951, 9.9%) 
Ate less food (n = 5,788, 60.4%) 
Drank a lot of water (n = 3,747, 39.1%) 
Used a liquid diet formula (n = 432, 4.5%) 
Ate more fruits/vegetables/salads (n = 2,308, 24.1%) 
Ate less fat  (n = 3,307, 34.5%) 
Switched to low calorie foods (n = 3,090, 32.2%) 
Ate fewer carbohydrates (n = 2,219, 23.2%) 
Ate less sugar, candy, sweets (n = 1,753, 18.3%) 
Changed eating habits  (n = 1,829, 19.1%) 
Followed a special diet (n = 591, 6.2%) 
Physical Activity Behavior 
Exercised (n = 6,145, 64.1%) 
Medication Behaviors 
Took non-prescription supplements (n = 683, 7.1%) 
Took prescription diet pills (n = 262, 2.7%) 
Help Seeking Behaviors 
Joined a weight loss program (n = 524, 5.5%) 
Sought help from a health professional (n = 779, 8.1%) 
Miscellaneous Behaviors 
Took laxatives or vomited (n = 83, 0.9%) 
Started to smoke/resumed smoking (n = 92, 1.0%) 
OR (95% CI), p 
1.31 (1.22-1.41), p < .001* 
1.16 (1.08-1.24), p < .001* 
1.09 (1.04-1.15), p < .001* 
0.96 (0.91-1.01), p = .091 
1.09 (0.98-1.21), p = .108 
1.02 (0.97-1.08), p = .439 
1.04 (0.96-1.12), p  =.355 
0.99 (0.94-1.04), p = .773 
0.99 (0.93-1.07), p = .864 
1.01 (0.95-1.08), p = .688 
0.99 (0.94-1.05), p = .763 
0.99 (0.90-1.08), p = .768 
OR (95% CI), p 
0.84 (0.79-0.89), p < .001* 
OR (95% CI), p 
1.31 (1.23-1.41), p < .001* 
1.28 (1.10-1.49), p = .001* 
OR (95% CI), p 
1.02 (0.92-1.14), p = .720 
1.01 (0.92-1.12), p = .762 
OR (95% CI), p 
1.55 (1.28-1.88), p < .001* 
1.40 (1.10-1.78), p = .007 
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Odds Ratio 
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Figure Caption 
Figure 1. Results of logistic regression models examining the relationships between depressive 
symptom severity (PHQ-9 total, z-scored) and weight loss behaviors. Models were analyzed 
using Sample #2 (n=9,852 adults who made a weight loss attempt in the past year) and were 
adjusted for age, gender, race/ethnicity, education level, body mass index, and NHANES 
sampling design. PHQ-9=Patient Health Questionnaire-9. OR=odds ratio. CI=confidence 
interval.  
*Holm-Bonferroni adjusted p<.05. 
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Highlights 
 Greater depressive symptoms are not associated with odds of trying to lose weight. 
 Among those who tried to lose weight: 
o Depressive symptoms related to use of ineffective/unhealthy weight loss 
behaviors 
o Examples of ineffective behaviors: skipping meals, taking laxatives/vomiting. 
o Depressive symptoms related to avoidance of effective behaviors (exercise). 
 Depression may be another mechanism explaining excess risk of obesity in depressed adults. 
 Weight loss behaviors may be a modifiable target for future depression interventions. 
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